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1. The question paper comprises three sections, A, B, and C. Y ou are expected to answer them as directed.

2. Section A - Question No- 1 is1 marker & Question No- 2 carries 2 marks each.
3. Section B - Question No-3 is based on external choice carrying 6 marks each.
4. Section C - Questions No. 4-8 are within unit choice questions carrying 10 marks each.

5. No sheet should be left blank. Any written material after a blank sheet will not be evaluated/checked.

1. Attempt all parts:-

l-a

1-b.

SECTION A

12
Fmnd the adjomt of a matnx A= [3 4]. (Cco1l)

(@

(b)

(©)

(d) None of these

: 01].
The matrix A= [U {]] is (CO1)

(a) MNilpotent matrix
(b) Idempotent matrre

(c) Involuntary matrix

(d) INone of these

[ 510
36

Page 1 of 4

20



1-g.

p =1 0
Find the value of p such that the rank of the matrix | 0 p —1|is2. (CO2)
=1 0 p
@1

(b) 2
()3
(d) none of these
The characteristic roots of areal symmetric matrix areall (CO2)
(a) rea
(b) imaginary
(c) pureimaginary
(d) none of these
Which of the set of vectors are linearly dependent? (CO3)
@(1,1,-1),2,-3,5),(-2,1,4)
(b) (1,-1,-1), (2,-3,5), (-2, 1, 4)
(©(1,4,-1),2,-2,5),(-2,1, 4)
(d) None of these
A subset W is caled subspace of vector space V(F) for a, b€ F and o, p € V, is
satisfy -(CO3)
(a) aa —bEETV
(b) aaxBBEV
(C) aa+bBEV
(d) aa +bBET
A sguare matrix A is positive definiteif it is symmetric and (CO4)
(@xTAx >0
(b) xTAx =0
() xTAx <0

(d) None of these

10
Theeigenvauesof 4A~! 4+ 3A + 2I, where A = I:E 4] are (CO4)

@12
(b) 9, 15
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1-i.

(©34
(d) None of these

32
IfA= [1 2] then Eigen values of A3 .(CO35)

(@14
(b) 1,64
()44
(d) None of these
The sum of Eigen values of a square matrix is equal (CO5)
(@) The sum of the elements of its prncipal diagonal
(b) The product of the elements of its principal diagenal
(c) The sum of all elements of the matrix

(d) MNone of these

2. Attempt all parts:-

12
2.a IfA= [3 A ], show that A2 — SA =21, where I is the unit matrix of order 2.(CO1)
2b. Find the value of A for which the vectors X, = (1, =2, 4), X,= (2, —1,5), X, = (3, —5,7, 4)
are linearly dependent.(CO2)
2.C. Show tha the three vectors {(1, 1, =1), (2, =3, 5), (=2, 1, 4)}in R? are linearly independent.(CO3)
; : 11
2.d. Obtain the eigen value of A = 11 (Cco4)
. . _ 13
2.e Find the singular values of matrix A= 31 .(CO5)
SECTION B
3. Answer any five of the following:-
2314
3-a Find theinverse of thematrix | 4 3 1 | by elementary transformation.(CO1)
124
3-b. Solve the following equations by Cramer's rule- (COL1)
X+y+z=6, 2x+3y-z=5 and 6x-2y-3z=-7
1 —
3-c. Find the LU decomposition of a matrix [ ].(COE]
1 -2 31
3-d. Find the values of a and b such that the rank of matrix | 2 1 -1 2 [is 2.(C0O2)
6 -2 ab
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3e Show that the vectors (2,1,4), (1,-1,2) and (3,1,-2) forms abasis of R3.(CO3)

10
3f. Find the eigenvalues and eigenvectors of a matnx of A= [1 5 ] (COo4)
- Find a singular value decomposition of the matrix A = 5 .(Cco35)
SECTION C 50

4. Answer any one of the following:-
4-a. Solve the system of equations by matrix method: (CO1)

X+2y-3z=4, 2x+3y+2z=2 and 3x-3y-4z=11.
4-b. Solve the following equations by matrix inversion method.(CO1)

xt+y+z=4,x—vy+z=0,2x+y+2z=5.
5. Answer any one of the following:-

21 -3 -6
5-a Find the rank of a matrix reducing to normal form A=(3 =3 1 2 |.(C0O2)
11 1 2
5h Solve the following system of equation by LU decomposition method:(CO2)
' xl+x3+x3=1,4x1+3x3—x3=6,3x1+5x_,_+3x3=4.

6. Answer any one of the following:-
6-a Show that the transformation T: Vo(R)— Va(R) defined as

T(a b)=(atb, &b, b) V a,b € Ris linear. Find its null space, nullity, range and

rank.(CO3)
6-b. Apply Gram-schmidt process to the vectors ®1=(1,0,1), ®2=(1,0,-1), a3=(0,3,4) to obtain

the orthonormal basisfor V 3(R).(CO3)

7. Answer any one of the following:-

30 0
7- . . . :
a Find the eigen values and eigen vector of thematrix 4 = | 1 =2 —-g |. (CO4)
0-5 1
1 1 141
7-b. Is the matrix A= —— . ! is unitary? (C0O4)
ﬁ 1—1 -1
8. Answer any one of the following:-
! : .. 12
8-a Fmnd a smgular value decomposition of A= I:Z ) ].(COS:I
8-b. Given the following data, use PCA to reduce the dimension from 2 to 1.(COS5)
Feature Example 1 Example 2 Example 3 Example 4
X 4 8 13 7
y: 11 4 5 14
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